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COMBINATION WINDOW AND VIDEO DISPLAY 
WITH DUAL SIDED VIEWABILITY 

- TECHNICAL FIELD 

15 This invention relates generally to windows and more 

particularly to windows that selectively double as video monitors 
and video projection screens. 

BACKGROUND 

Windows in homes and buildings have long served the purposes 
20 of allowing ambient light to enter a room and providing a view of 
the outdoors from inside the room. Recently, it has been 
realized that windows can be made to serve other heretofore 
unimagined purposes as well. For example, a window system can 
serve the traditional light and outdoor viewing purposes of 
25 windows, but also can double, when desired, as a video projection 
screen for a home entertainment center. In one embodiment of 
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such a system, a bay window has a relatively large central, window 
flanked by smaller side windows. The central window incorporates 
a pane of glass known as a "suspended particle device" or SPD. 
In the present disclosure, such glass is referred to as SPD 
5 glass. SPD glass incorporates millions of microscopic electro- 
optic particles, each of which can be made to be somewhat 
reflective. When an electric potential is applied to a SPD glass 
pane, the particles respond by aligning themselves in a single 
direction, which can be transverse to the plane of the pane. 

10 When the particles are in this transverse position, the glass 
pane appears substantially transparent and mimics a traditional 
■glass window pane. However, when the electric field is removed, 
the particles revert to random orientations. This reversion 
causes the SPD glass pane to become substantially reflective. 

15 Such a reflective glass pane makes .an excellent projection 

screen. Television programs, movies, and other video programming 
can be projected onto the screen and the window pane becomes a 
video monitor. 

Figs. 1 and 2 illustrate a system owned by the assignees of 
20 the present invention. Fig. 1 shows a bay window system 

functioning as a traditional window by allowing light to enter 
and providing outdoor viewing. The SPD glass in Fig. 1 has an 
electric potential applied thereto. Fig. 2 illustrates the SPD 
glass of Fig. 1 in an entertainment center mode with the electric 
25 potential removed. A video program, in this case a movie, is 
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projected onto the large central SPD glass pane of the bay window 
system and the entire bay window functions as a home 
entertainment center. U. S. Patent Application Serial Numbers 
10/068,070 and 10/348,039 have previously been filed by the 
5 assignee of the present invention and disclose in detail the bay 
window/entertainment center illustrated in Figs. 1 and 2. The 
entire disclosures of these patent applications are hereby 
incorporated by reference as if fully set forth herein. 

In many households, and particularly households that include 

10 children, parents generally want to know what their children are 
watching on television at all times. This is not always 
convenient or possible because, in most homes, the television 
that children watch is in a den or other family room. Parents 
rarely can be in the room with the television and their children 

15 at all times. One parent, for example, could be in the kitchen 
preparing meals while the children watch television. While the 
parent may leave the kitchen to visit the den occasionally, the 
children are not supervised for a portion of the viewing time 
when the parent cannot be sure what the children are watching. 

20 Television security systems are available that can provide 

constant video surveillance in these situations. However, such 
systems are typically unsightly, expensive, and generally not 
suited to the non-commercial environment and decor within a home. 
In addition to the need to monitor children's television 

25 viewing, it also is desirable in many instances to be able to 
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watch television or a movie in more than one room of a house. 
This desire obviously can be met by installing separate 
television systems in each room. However, providing multiple 
television systems can be expensive, entail additional cable or 
5 satellite fees, and often occupy an inordinately large or awkward 
space in a room. Providing a separate television system, 
particularly a full size screen system, in, for instance, a 
kitchen, typically is not practical. In such an instance, 
homeowners often resort to small, hard-to-see, and, generally 

10 less than satisfactory, compact televisions in such rooms. 

Accordingly, there is a need for a television system that 
allows a parent in one room to monitor continuously the programs 
children are watching in an adjacent room without being required 
to move from room-to-room. A related need exists in general to 

15 be able to monitor children in one room, e.g. a den, from another 
room, i.e. a kitchen. There also is a need for a system that 
provides full size video screen viewing in more than one room 
without installing two television sets and without taking up 
valuable space in one or both of the rooms. A further need 

20 exists for a video security or intercom system that can be 

installed in a home, that is aesthetically pleasing, that is not 
apparent when not in use, that takes up little or no space in a 
room, and that can allow a person to communicate visually with 
another person in another part of the home or outside of the home 

25 in a convenient manner. The present invention is primarily 
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directed to the provision of a system that satisfies these and 
other needs. 

SUMMARY OF THE INVENTION 

5 Briefly described, the present invention, in a preferred 

embodiment thereof, is an unique window and video monitor screen 
system that, when not in use as a video display, appears to be a 
standard clear window installed between two rooms, such as 
between the den and kitchen, of a home. The invention utilizes 

10 the SPD glass screen technology discussed above, illustrated in 
Figs. 1 and 2, and described in detail in U. S. Patent 
Application Serial Numbers 10/068,070 and 10/348,039, which have 
been incorporated by reference into the present disclosure. 

A window incorporating at least one pane of SPD glass is 

15 installed between the two rooms, such as a den and an adjacent 

kitchen. In its normal or window mode, the pane is substantially 
transparent and provides a clear view from each room into the 
adjacent room. With the window in this normal mode, a parent in 
the kitchen can watch children playing, studying, napping or 

20 otherwise engaged in the adjacent den. When the children in the 
den want to watch television or a movie, the SPD screen can be 
switched to screen mode to become partially reflective and 
partially translucent. Video programming is then projected onto 
the screen and the window becomes a video entertainment center. 

25 It should be noted that the SPD glass pane of the window of the 
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present invention generally becomes only partially reflective 
when switched to screen mode. In other words, the SPD glass pane 
becomes partially reflective and partially translucent. As a 
result, the television program or movie projected onto the 
5 screen, e.g. in the den, also is visible from the other side of 
the screen, e.g. from the kitchen. Even though the image is 
typically mirror image reversed as seen from the kitchen, a 
parent in the kitchen can nevertheless monitor continuously the 
program that children in the den are watching without leaving the 

10 kitchen. The image can, of course, be reversed to be regularly 
viewed from the kitchen, if desired. 

In another operational mode, it may be desired simply to 
watch a television show or movie while preparing a meal or 
otherwise working in the kitchen. To accomplish this with the 

15 present invention, the window can be switched to screen mode and 
the projector activated to project the video program onto the 
screen, typically in mirror image reversed orientation relative 
to the den. In this way, the program can be viewed in normal 
orientation from the kitchen, on a full-size screen, and without 

20 the need to install a bulky and expensive second television set 
in the kitchen. 

In yet another operational mode, the present invention might 
serve as the master screen of a household video surveillance 
system. In such a mode, small inconspicuous video cameras are 
25 installed in various rooms of the home or areas outside the home 
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and images therefrom can be fed to the projection system. A 
person in a main room, e.g. the kitchen, can then instruct or 
otherwise control the system to project images from the video 
cameras onto the window/screen of the present invention to 
5 visually monitor activities in and around the home or 

interactively communicate with others from images and signals fed 
from security cameras. 

The present screen also can be used in combination with 
other adjacent windows, which act as flat panel sound transducers 

10 or speakers for the television monitor. 

The combination window and video display system described 
herein includes a switchable screen mounted between two adjacent 
rooms and being selectively switchable between a window mode, in 
which the screen is substantially transparent, and a screen mode, 

15 in which the screen is at least partially reflective. A 

projector is also included for projecting an image onto the 
screen when in the screen mode. The screen is selectively 
switched at a location remote from said screen by applying or 
removing an electrical potential. 

20 A method of displaying a video program in two rooms 

simultaneously is disclosed and includes mounting a screen 
between the two rooms with the screen being partially reflective 
and partially translucent, and, displaying the video program on 
the screen such that the program can be viewed from either side 

25 of the screen and thus from either of the two rooms 
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simultaneously. The screen is switchable from a window mode, 
where the screen is substantially transparent., to a screen mode, 
wherein the screen is at least partially reflective. 

The window assembly described herein is installable in a 
wall separating two adjacent rooms of a building and includes at 
least one pane constructed of a material that is selectively 
switchable between a first mode, where the pane is substantially 
transparent to provide a view of each room from the adjacent 
room, and a second mode wherein the pane is at least partially 
reflective. The window assembly includes a projector for 
projecting an image onto the screen when the screen is in the 
second mode. The window assembly can include at least one pane 
of transparent material that is not switchable. 

These and other features, objects, and advantages of this 
invention will become more apparent upon review of the detailed 
description set forth below taken in conjunction with the 
accompanying drawing figures, which are briefly described as 
follows . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a bay window system that doubles as a home 
entertainment center in a "window" mode. 

Fig. 2 shows a bay window system that doubles as a home 
entertainment center in an "entertainment center" mode. 
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Fig. 3 shows a window/video monitor system according to the 
present invention in a "window" mode installed and providing a 
view between two adjacent rooms of a home. 

Fig. 4 shows the window/video monitor system of Fig. 3 in a 
5 "screen" mode and a projector for projection of a video image 
onto the screen. 

Fig. 5 shows the window/video monitor system of Fig. 3 in 
the "window" mode as seen from the adjacent room. 

Fig 6 shows the window/video monitor system of Fig. 5 in the 
10 "screen" mode as seen from an adjacent room. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention will now be described in more detail with 
reference to the figures and more particularly with respect to 

15 Figs. 3-6. Figs. 1 and 2 provide general background for the 

discussion of the present invention and depict a combination bay 
window system that doubles as a home entertainment center. These 
figures depict a system that makes novel use of SPD glass 
technology as discussed above and as described in detail in the 

20 patent applications incorporated herein by reference. In Fig. 1 
the window system is depicted in its "window" mode and in Fig. 2, 
the system is shown in its "entertainment center" mode with a 
movie being projected onto the central SPD glass screen of the 
window. Figs. 1 and 2 illustrate one novel application of SPD 

25 glass technology. 
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Figs. 3-6 illustrate application of SPD glass technology in 
another novel way that embodies principles of the present 
invention. In Figs. 3-6, a wall 11 separates two adjacent rooms 
of a home, which may be, for example, a family den and a kitchen. 
5 A window system 12 according to the invention is installed in the 
wall 11 and provides, in its "window" mode, a clear view from 
each of the adjacent rooms to the other. In Fig. 3, the view is 
from a den into an adjacent kitchen of a home with an opposing 
view (Fig. 5) being provided from the kitchen into the den. The 

10 window system 12 of the preferred embodiment has an upper pane 
13, a lower pane 14, and a middle pane 16 separated by mullions 
17 and all surrounded by a window frame 18. Of course, the 
invention encompasses other architectural window configurations 
and is not limited to the configuration of the preferred 

15 embodiment. 

The upper and lower panes 13 and 14 in the preferred 
embodiment typically are made of standard window glass and each 
provides a permanent clear view between the two adjacent rooms. 
However, the central pane 16 in this embodiment is made of a pane 

20 of SPD glass that can be selectively switched between a "window" 
mode, in which it mimics a standard pane of glass, and a "screen" 
mode, in which it becomes a flat panel screen that is partially 
reflective and partially translucent. A pair of loudspeakers 19 
is installed in the wall adjacent the window system 12 or 

25 elsewhere in the room(s) for reproducing the audio portion of a 
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video program displayed on the screen. As an alternative to the 
traditional loudspeakers shown in Figs. 3-6, audio also can be 
reproduced by one or more of the glass panes of the window 
system, such as upper or lower panes 13 or 14, when appropriate 
5 audio transducers are applied to the pane. Such glass panes as 
loudspeakers are described in U.S. Patent Application Serial 
Numbers 10/068,070 and 10/348,039 incorporated herein by 
reference. Alternatively still, the audio, either speakers 19 or 
glass panes as flat panel speakers, can be used to play music, 

10 radio, or other audio when the middle pane 16 is in either the 

"window" or "screen" mode. In this alternative, for example, the 
user may opt to listen to the radio while viewing a program in 
"screen" mode whose audio portion has been muted or can listen to 
audio programming while the window is in its "window" mode. As a 

15 further alternative, upper and lower glass panes 13 and/or 14 can 
be SPD glass if desired for larger projections. 

Fig. 3 shows the window 12 illustrating a video projection 
system 21 located, in this instance, in the den. The video 
projection system 21. is adapted and arranged to project, when 

20 activated, a video image .onto the central pane 16 of the window 
12 when the central pane is in its screen mode as shown in Fig. 
4. In these circumstances, the projected video image is visible 
and can be viewed from the den in which the projector is located 
in a manner similar to a standard television screen or the bay 

25 window system disclosed in the incorporated patent applications. 
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Thus, for instance, children or others located in the den can 
watch a television program on the central pane of the window. 
Furthermore, since the SPD glass of the central pane 16 is 
designed to be partially reflective and partially translucent, 
5 the same video image, albeit mirror image reversed, is visible 
from the other side of the window 12. In the illustrated 
embodiment, this reversed image is the view from the kitchen. 
Thus, the video program is visible simultaneously both from the 
den and the kitchen. Accordingly, a parent in the kitchen, in 
10 this example, has a continuous view of programs being viewed by 
children or others in the den. At the same time, the upper and 
lower panes 13 and 14 continue to provide a clear view from the 
kitchen of the children or others as they view the program in the 
den. 

15 Fig. 5 shows the window system of this invention as seen 

from the adjacent room, e.g. the kitchen in the illustrated 
exemplary embodiment. From this perspective, the den and, in 
this view, the video projector system 21, are visible through the 
upper and lower panes 13 and 14 of the window and, with the 

20 central pane 16 in window mode, through the central pane as well. 
When the SPD glass of the central pane is switched to screen mode 
and the video projection system activated, the central pane 
becomes a partially reflective and partially translucent screen 
and the video image projected onto this screen from the den is 
• 25 visible on the central pane from the kitchen as shown in Fig. 6. 
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At the same time, persons in the den can still be viewed directly 
through the upper and lower panes. 

Although the projector is shown on a table in the den in 
Fig. 5, the projection system 21 can be disposed in any other 
5 feasible location, such as in another piece of furniture, in a 
ceiling, or in a wall. The projector also can be in the adjacent 
room, here the kitchen, with the image normally mirror image 
reversed to be viewed in the desired room, here the den. If the 
projector is disposed in the kitchen, it can be in the ceiling or 
10 floor, on a piece of furniture, on or in a cabinet, or concealed 
elsewhere . 

In view of the foregoing description, the present invention 
addresses and solves the problems discussed in the Background 
section of this application, and other problems as well. For 

15 instance, a system is now provided that allows a parent in one 

room to monitor not only children in an adjacent room but also to 
monitor continuously the television programs the children are 
watching without physically visiting the adjacent room. The 
invention also provides multiple room television viewing without 

20 requiring a separate television set in each room. If one wishes 
to watch television in the den, for instance, the system is 
activated and viewed from the den. If it is desired to watch 
television from the adjacent kitchen, the video system need only 
be set to reverse the image projected on the screen, whereupon 

25 the television program is viewable in normal orientation from the 
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kitchen. The system of this invention also may be incorporated 
into a home video security or intercom system wherein the video 
projection unit is received from cameras located in various parts 
of, or outside of, the home and the audio can be fed to the 
5 speakers. Persons in other parts of the home or outside can then 
be addressed, visually and/or audibly with appropriate intercom 
controls, with their images appearing on the screen and their 
voices heard in the audio speakers of the system of this 
invention. 

10 Broadly speaking, therefore, the invention encompasses the 

method of displaying a video program in two rooms simultaneously 
comprising mounting a partially translucent partially reflective 
screen in a wall between the rooms and displaying, by projection 
or otherwise, a video image on the screen such that the image can 

15 be viewed from either room at the same time. In the preferred 
embodiment, the screen is a pane of SPD glass that can be 
selectively switched from clear window mode to translucent/ 
reflective screen mode. However, the invention is intended to 
and should be construed to encompass any technology, now 

20 available or hereafter discovered, suitable for transforming a 
pane from a transparent mode to a reflective or screen mode. 

The invention has been described herein in terms of 
preferred embodiments and methodologies. It will be clear to 
those of skill in the art, however, that various additions, 

25 deletions, and modifications might be made to the illustrated 

». 
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embodiments without departing from the spirit and scope of the 
invention as set forth in the claims. 
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